DNA damage-induced translocation of the Werner helicase is regulated by acetylation.
Werner syndrome is a rare autosomal recessive disorder involving the premature appearance of features reminiscent of human aging. Werner syndrome occurs by mutation of the WRN gene, encoding a DNA helicase. WRN contributes to the induction of the p53 tumor suppressor protein by various DNA damaging agents. Here we show that UV exposure leads to extensive translocation of WRN from the nucleolus to nucleoplasmic foci in a dose-dependent manner. Ionizing radiation also induces WRN translocation, albeit milder, partially through activation of the ATM kinase. The nucleoplasmic foci to which WRN is recruited display partial colocalization with PML nuclear bodies. The translocation of WRN into nucleoplasmic foci is significantly enhanced by the protein deacetylase inhibitor, Trichostatin A. Moreover, Trichostatin A delays the re-entry of WRN into the nucleolus at late times after irradiation. WRN is acetylated in vivo, and this is markedly stimulated by the acetyltransferase p300. Importantly, p300 augments the translocation of WRN into nucleoplasmic foci. These findings support the notion that WRN plays a role in the cellular response to DNA damage and suggest that the activity of WRN is modulated by DNA damage-induced post-translational modifications of WRN and possibly WRN-interacting proteins.